INTRODUCTION
Chemical analyses of water samples from hot springs, geysers, and pools emerging in Yellowstone National Park have been reported by various researchers for nearly one hundred years (Gooch and Whitfield, 1888; Alien and Day, 1935; White and others 1963; Noguchi and Nix, 1963; Scott, 1964; Rowe and others, 1973; Thompson and others, 1975; Thompson and Yadav, 1979; Stauffer and others, 1980) . Until this work, springs issuing along and near Boundary Creek were not collected nor chemically analyzed because they are relatively remote. The possibility of geothermal exploration in the nearby Island Park Geothermal Area (IPGA) ( Fig. 1 ) drew our attention to the hydrothermal activity in the southwestern corner of Yellowstone National Park. We have collected and chemically analyzed several samples of hot spring water and gas from this area in order to help assess changes in the thermal activity in the National Park that might result from exploitation of geothermal resources in the IPGA. SAMPLE COLLECTION Water samples from thermal and non-thermal springs were collected within or as close as possible to the primary orifices. Water samples collected from creeks are "grab" samples as no integrated sampl.ing was attempted. Most water samples were collected during October 1979.
Water samples were collected as described by Thompson (1975) .
Anions (HCO^, SO^"", Cl", F~", and Br~ ) and boron were analyzed using 250 ml of water that was not filtered nor acidified in the field. Cations were analyzed using 125 ml of water that was filtered in the field with a 0.45nm membrane filter and then immediately acidified with 0.5 ml of 12N HC1 per 125 ml of water (4 ml of 12N HC1 per liter). All samples were collected in conventional polyethylene bottles. Those bottles used for cation analyses had been previously soaked in 10 percent HN0 3 for 5 days, thoroughly rinsed with deionized-distilled water, and soaked another 5 days in deionized-distilled water.
Gas samples were obtained by positioning a large, inverted, plastic funnel and attached plastic tubing, all filled with spring water, over a vent discharging sufficient gas so that the funnel rapidly filled with gas. After flushing the funnel and tubing with gas from the spring and without allowing any air to get into the apparatus, additional gas was carefully transfered into a 500 ml evacuated glass bottle containing 100 ml of 4M NaOH. The gas flow was interrupted whenever the water came within 5 cm of the top of the funnel. The above procedure was repeated until the rate of transfer of gas became quite slow (caused by increasing gas pressure in the once evacuated gas bottle) or the bottle became too hot to handle safely (caused by the exothermic reaction in the formation of co2 3->. 
LABORATORY ANALYSES Water Analyses
Sil ica was analyzed at 640 nm by a modification of the molybdenum blue spectrophotometrie procedure described by Shapiro and Brannock (1956 ) using 10 mL of spring water sample diluted in the field to approximately 60 mL and then brought to 100 mL total volume immediately prior to the determination.
Boron was determined spectrophotometrically by the carmin procedure at 600 nm (Brown and others, 1970) .
Bicarbonate was determined as alkalinity using a constant drive buret, a combination pH glass electrode, an Orion 801 specific ion meter, a strip chart recorder, and standardized sulfuric acid (0.05N). The laboratory pH was taken as the start of the alkalinity titration.
J The use of trade names in this publication is for decriptive purposes only and does constitute an endorsement by the U.S. Geological Survey.
Sul fate was determined by a spectrophotometric titration using the thorin procedure (Brown and others, 1970) at 520 nm.
Chloride was determined by potentiometric titration using the same equipment as the alkalinity determination except that a silver bjllet electrode, a double junction reference electrode, and standardized silver nitrate (.015N) replaced the electrode and acid used for the alkalinity determination above.
Fluoride was determined by an Orion ion specific electrode; TISAB II was mixed 1:1 with samples and standards. Iron and manganese were determined simultaneously by AAS in an oxidizing, background corrected, air-acetylene flame at 248.3 and 279.5 nm, respectively.
Gas Analyses
Argon, methane, ni trogen, and oxygen were determined by gas chroma tography with helium as the carrier gas at an inlet pressure of 414 kPa (60 psi) using a 2 meter Porapak Q and a 7 meter molecular sieve 5A column.
Helium and Hydrogen were determined by gas chromatography with argon as the carrier gas at an inlet pressure of 345 kPa (50 psi) using a 2 meter Porapak Q and a 7 meter molecular sieve column.
Ammonia was determined with an ammonia specific electrode on an aliquot from the sodium hydroxide solution.
Hydrogen sulfide was determined gravimetrically by oxidizing an 2_ aliquot of the sodium hydroxide solution with H^Op to form SO-2-2+ and precipitating the dissolved SO^ with Ba . The resulting precipitate was collected, dried, and weighed. All sulfur gases are, therefore, reported as hydrogen sulfide.
Carbon dioxide dissolved in the sodium hydroxide solution in the gas collecting bottle was determined gravimetrically by adjusting the pH of the solution to 9 with HC1 and then precipitating the dissolved 
Field determined pH. Laboratory determined pH. H preceding sample number indicates RAH collected sample.
J preceding sample number indicates JMT collected sample. 
